Pharmacological properties of the N-methyl-D-aspartate receptor system coupled to the evoked release of gamma-[3H] aminobutyric acid from striatal neurons in primary culture.
The actions of a series of endogenous excitatory amino acid (EAA) agonists and synthetic antagonists at the N-methyl-D-aspartate (NMDA) receptor system coupled to the evoked release of gamma-[3H]aminobutyric acid (GABA) from purified populations of striatal neurons in primary culture were examined. EAA agonists displayed the following rank order of potency in evoking [3H]GABA release: glutamate greater than homocysteate greater than aspartate, NMDA greater than cysteine sulfinate. Glutamate, homocysteate and cysteine sulfinate were equieffective, whereas at saturating concentrations, aspartate and NMDA reached 75 and 65%, respectively, of the maximum efficacy of the former three agonists. The release of [3H]GABA evoked by 100 microM NMDA was attenuated in a dose-dependent manner by the following antagonists (IC50, micromolar): MK-801 (0.067), phencyclidine (0.151), CGS-19755 (3.31), 2-aminophosphonovalerate (18.8), kynurenate (100) and gamma-D-glutamylglycine (100). The antagonist properties of MK-801 and phencyclidine were not competitive with NMDA, whereas NMDA dose-response curves performed in the absence and presence of increasing concentrations of CGS-19755 resulted in parallel rightward shifts (pA2 = 5.95). CGS-19755 produced similar rightward shifts of the homocysteate dose-response curve (pA2 = 5.89). At glutamate concentrations less than 100 microM, CGS-19755 and 2-aminophosphonovalerate were potent antagonists of glutamate-evoked release; however, at glutamate concentrations greater than 100 microM these agents were ineffective blockers. The blockade of NMDA-evoked release of [3H]GABA by kynurenate was not competitive in nature.(ABSTRACT TRUNCATED AT 250 WORDS)